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Remarks 

Claims 1, 5, 6, 8, 10 and 11 have been amended. 

The amendment to claim 1 that replaces the phrase "an ester residue" with "a 1-6C alkyl 
group or 6-12C aryl group" finds support in Applicants' specification at, inter alia, page 2, lines 
1 1-12 and 18-20. The amendment to claim 1 that replaces "COOR 2 " and "COOR 5 " with "R 2 " 
and "R 5 ," respectively, finds support, inter alia, in the claims as originally filed and was done to 
address the other amendments to claim 1. 

The amendment to claim 5 corrects a typographical error. 

The amendment to claim 6 further defines the term "catalyst" and finds support in 
Applicants' specification at, inter alia, page 3, lines 3-5. 

The amendment to claims 8 and 1 1 removes the term "first" as a descriptor for the first of 
two recited steps. Applicants believe that in light of the fact that the second step in each of 
claims 8 and 1 1 is introduced as being subsequent to the earlier recited step, the descriptor "first" 
is redundant. 

The amendment to claim 10 simply places the claim into a better form for reciting a 
process. 

Accordingly, Applicants submit that no new matter has been introduced by any of the 
amendments. 

1. Rejection under 35 U.S.C. § 112, first paragraph 

Claim 6 is rejected because the Examiner asserts that the specification, while being 
enabled for DMF and N-methylpyrrolidone as catalysts, does not reasonably provide enablement 
for all kinds of catalysts known in the art. 

Without acquiescing to the Examiner's rejection, Applicants have amended claim 6 such 
that the catalyst is recited as being selected from the group consisting of dimethylformamide 
(DMF) and N-methylpyrrolidone (NMP). Applicants therefore respectfully request that this 
rejection be withdrawn. 
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2. Rejection under 35 U.S.C. §112, second paragraph 

Claims 1-11 are rejected because the Examiner asserts that the phrase "an ester residue" 
is vague and indefinite. 

Without acquiescing to the Examiner's rejection, Applicants have deleted the contested 
phrase from the pending claims and therefore respectfully request that this rejection be 
withdrawn. 

3. Rejection under 35 U.S.C. § 102(b) 

Claims 1-1 1 are rejected as allegedly anticipated by WO 02/06266 to Kooistra et al 
("Kooistra"). In support of his assertion of anticipation, the Examiner cites selected sections of 
the Kooistra specification at pages 5 and 6. 

Applicants note that the Examiner appears to rely on the citation of page 6, lines 15-17 of 
Kooistra for teaching Applicants' claimed step of forming an acid chloride from the 
corresponding free carboxylic acid or alkali or alkaline earth salt thereof More specifically, the 
Examiner appears to cite the Kooistra-described reaction of pivaloyl chloride and t-butanol with 
a compound of formula (3) as exemplary of Applicants' claimed contacting of a compound of 
formula (2) with an acid chloride forming agent in an inert solvent to form the corresponding 
acid chloride. Applicants submit that the Kooistra-described reaction of pivaloyl chloride and t- 
butanol does not proceed through an acid chloride intermediate. As support for this submission, 
Applicants point to the Bull. Chem. Soc. Japan article cited by Kooistra in referencing this 
reaction. A copy of the article is submitted herewith for the Examiner's review. The article is 
entitled "A Rapid Esterification by Means of Mixed Anhydride and Its Application to Large-ring 
Lactonization," which already supports Applicants' position in that it indicates that a mixed 
anhydride rather than an acid chloride is generated as an intermediate in the esterification 
process. More specifically, the article describes a process for esterification of a target carboxylic 
acid using a sterically hindered acid chloride (such as pivaloyl chloride - see page 1989, second 
column, 10 lines below Fig. 1) that proceeds through a mixed anhydride intermediate that is 
subsequently treated with a preselected alcohol in the presence of DMP, resulting in an 
alcoholysis reaction that provides the desired ester product. See, e.g., the general reaction 
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scheme depicted on page 1989, first column. Applicants therefore submit that in light of this 
Bull. Chem. Soc. Japan article, it is clear that the section of the Kooistra specification cited by 
the Examiner for its alleged teaching of the formation of an acid chloride, actually does not 
proceed through an acid chloride and as such, does not anticipate the recited step of Applicants' 
claimed process that does proceed through an acid chloride. 

Additional evidence that the section of Kooistra cited by the Examiner does not proceed 
through an acid chloride, may be found on page 5, line 24 through page 6, line 2 of Kooistra, 
which does describe the preparation of an acid chloride of formula (3) as a method of 
esterification that is separate and distinct from the method of treating formula (3) with pivaloyl 
chloride. Applicants submit that the aforementioned section of Kooistra that does teach the 
generation of an acid chloride does not anticipate Applicants' invention for at least the reason 
that Applicants' independent claim 1 recites contacting the generated acid chloride with an 
alcohol of formula R 2 OH in the presence of N-methylmorpholine. Kooistra does not teach the 
use of N-methylmorpholine as an aid in forming an ester from an acid chloride. Rather, Kooistra 
only teaches the use of N-methylmorpholine as an aid in the pivaloyl chloride / t-butanol reaction 
discussed above, which does not proceed through an acid chloride intermediate. Therefore, 
Kooistra cannot anticipate Applicants' claims 1-11 and Applicants respectfully request that this 
rejection be withdrawn. 

4, Conclusion 

In light of the above amendments and remarks, Applicants believe that the claims are in a 
condition for allowance, and expedited notification by the Examiner of that fact would be 
appreciated. The Examiner is encouraged to contact the undersigned with any questions or 
concerns that adversely impact the allowance of the claims. 
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Except for issue fees payable under 37 C.F.R. § 1.18, the Commissioner is hereby 
authorized by this paper to charge any additional fees during the entire pendency of this 
application, including fees due under 37 C.F.R. §§1.16 and 1.17 which may be required, 
including any required extension of time fees, or to credit any overpayment to Deposit Account 
No. 50-0310. This paragraph is intended to be a CONSTRUCTIVE PETITION FOR 
EXTENSION OF TIME in accordance with 37 C.F.R. § 1.136(a)(3). 



Dated: May 1, 2007 

Morgan, Lewis & Bockius LLP 

Customer No. 09629 

1111 Pennsylvania Avenue, N.W 

Washington, D.C. 20004 



Respectfully submitted 
Morgan, Lewis & Bockius LLP 




Tel: 202-739-3000 
Fax: 202-739-3001 



Registration No. 46,882 
Direct Tel: 202-739-5915 
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A rapid and mild cslcrificalion method using carboxylic 2,4,6- irichlorobcnzoic an hydrides in the presence 
or 4-dimeihylaminopyridinc was developed. The method w» »bo ruccessfuUy applied lo die syndic** or large- 
ring lactones, including DiA2,4,r>lridemelliyl-WcoxYmcthynolidc» 
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For the preparation of large-ring lactones from the 
corresponding open-chain hydroxy acids, a . rapid 
cstcrincatton reaction is necessary to overcome the 
unfavourable entropy factors leading to the formation 
of polymers. The mildness of the reaction conditions 
is also important ir the method is to be applied' to the 
synthesis of complex natural substances with sensitive 
functionalities. Most of the conventional methods 
have Tound only a limited use for this purpose. Re- 
ccntly, intensive studies in this field have commenced 
and several good lactonization methods using different 
types of reagents have been developed,*' some of them 
having been successfully applied to the synthesis of 
jnacrolidcs.'> 

In the course or our studies of the synthesis or macro- 
cyclic lactones, the remarkably high catalytic activity 
of 4-tlimcthylaminopyridine in acyl transfer reactions') 
attracted our attention, and so the cstcrifications with 
combinations of this reagent and the appropriate mixed 
anhydrides were examined. Tim paper will describe 
the rapid and mild cstcrification method using 2,4,6- 
irichlorobcnzoie carboxylic anhydride (1) as the an- 
hydride counterpart in the above combination, and 
ils successful application to the synthesis of medium* 
and large-ring lactones, including »i.-2,4,6-Uidcmcthyl- 
3-dcoxymcthynolide (6). 



RCOOH 



+ a-<c£ 



i + tf™ ) RCcW + a-G&coo' 

Benzene ^Cl 



Results and Discussion 

Mixed AttttjdrUfcs. The estcrificaUoii by means 

or mixed anhydride consists of two steps: llic formation 
of tlic mixed anhydride, and the alcohoiysis of the 
anhydride. Since the first step has been well-docu- 
mented,^ our cflbrt was mainly directed toward the 
second step. In the choice of the acids lo be examined 
as the components of the mixed anhydrides, the fol- 
lowing two factors were considered: the component 
should be a good leaving group, and the carbonyl 
group of the component should be stcricaUy hindered 
from the nuclcophilic attack ,10 some extent. The 
following acid chlorides which seemed to - meet the 
above requirements were preliminarily examined by 
comparing the rale of the alcohoiysis of ihc correspond- 
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ig. 1. Relative rates or the 2-mcUiyt-2-propanolysi* 
P r mixed anhydride* formed from 2-mclhyIpcnlanoic 
acid and four acid chlorides, 2, 3, 4, and 5. 



ing mixed anhydrides in, the presence of 4-dimcthyl- 
aminopyridinc: 2,4,6-trichlorobcnzoyI (2), 8 > 2,3,6- 
lrimcthyl.4,5-dinitrobcnzoyl (3), 2,6-dichloro-3-nitro- 
benzoyl (4),'> 2,4,6-tribromobcnzoyl (5), 6) 2,6-di- 
chloro^nitrobcnzoyl, 3 ) 2,&-dichlorobcnzoyl, l0 > 2,4,6* 
trichloro-3-nitrobenzoyl,") 2,4 > D-trichloro-3 > 5-dinttro- 
benzoyl, 2 > 4 l 6-lribromo-3-nitrobcnzoyi, 2,4,6-tribrorno- 

3.5- dinltrobcnzoyl, 2,6^linitrobenzoyl, i: > 2,4,6-tri- 
mcthyl-3>dinhrobc*zoy! »> 2,3,6-trimcthylbcnzoyl, 1 »> 

2.6- dimcthoxybcnzoyl, l *> and pivaloyl chloride. 2,4,6- 
triniirobenzoyl»> and 3,5-dimclhyl-2,4,6-trinitrobcnzo- 
y| chloride were also examined, but these two acyl 
chlorides did not give well-defined mixed anhydrides 
widi 2-meihylpenlanoic.acid. Among the above acid 
chlorides, the cldorides (2), (3), (4), and (5) gave die 
most promising results. Figure 1 shows the relative 
rates of ester formation, as followed by GLPC, in die 
alcohoiysis of the corresponding four mixed anhydrides 
with 2-mcdiylpcntanoic add by 2-mcUtyl-2-propanol 
at room temperature. 

2,4,6-Trichlorobcnzoyl chloride (2) was proved to be 
the most satisfactory one in rate and in the yield of 
the alcohoiysis. The reaction using the chloride (3) 
was fast but incomplete; however, it was later found 
that die chloride can also be used for the large-ring 
lactonization;. 

Reaction Conditions. The following experiments 

were carried out by using the acid chloride (2) unless 
otherwise mentioned. Table I shows the relative rates 
of the formation of f-butyl 2-mcthylpcntanoaCe in 
various solvents. Aromatic hydrocarbons, such as 
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benzene ot toluene, were found lo be ihe most suitable 
solvents Tor the aleoholysis step. . 

When ihe temperature of the reaction was raised 
ihc rate oF alcoholysis increased markedly without 

TADLE |. E*TECT OF ON THE RATE 

OF ESTER POR3UTlON B> 



Ester formation (%) 



Solvent 



4 nun ISrnin SOmin 60min 



Benzene 
Toluene 
Dloxane 

Dichforomcihanc 
Carbon tetrachloride 
Pyridine 
Cyclohcxanc 
Acctonitrilc 



37 


€2 


81 


91 


37 


59 


79 


95 


20 


49 


71 


09 


10 


39 


59 


77 


16 


39 


52 


. 6B 
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22 


37 


53 
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12 


23 


39 
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15 


28 



a) The formation of l-buiyi 2-metUylpentanoaic was 
followed by CLPC. 



affecting the final yield; for example, /-butyl 2-mcthyl- 
ncntanoalc was formed almost auanUtauvcly in 1 or 
2 mkn in toluene at 100 °C (c/. entries, 1, 3, and 4 in 
Tabic 2). The amount of diracthylamtnopyridine also 
had a significant influence on the rate of the reaction, 
and it was preferable to use more Uian one equivalent 
of ihc reagent per mole of the mixed anhydride, especial- 
ly when the method was applied to largc-rin^ lactomza- 

tions. .„ . , 

Esterification. The results of the csterification by 
this method arc summarized in Table 2. 

As is shown in Table 2, the esters of secondary and 
tertiary alcohols were prepared rapidly at room temper- 
ature in good yields. In the case of primary alcohols, 
however, a smalt amount of an undesired irichlorobcn- 
zoic acid ester was formed as the by-product. The 
rates of the rormadon of benzoic acid esters were small- 
er than those of aliphatic acid esters. StencaUy very 
crowded i-buiyl pivalate could not be prepared by 
this method, 

LMlomtetion. The method was then applied to 



Table 2. Y«u- a*o eeacoon colons or un^rum ™mo W.0™»u«*okxm oh*** 



Entry Acid (O.SmrnoI) 



Alcohol-) 



Dimethyl- 
nminopyndine 
(mmol) 



Time*) 
(rotn) 



Yield* 
(%) 



1 

2 
3 
4 
5 
G 
7 
0 



2.Mcthyl-pcntnnoic acid 2-Mcthyl-2.pfop:mol 



2-Butano) 
Cydohcxanol 
Methanol 
Ethanol 



0.6 
1.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 



90 
20 

10 (B0°C) 

2 (100 B C) d > 

5 

5 
10 

3 



>05 
89 

>95 

>95 

>95 

>95 
95* 
950 



9 
10 



Cyctohcxanccarboxylic acid 



2-Mcthyl-2-propanol , 
Cyclohexsnol 



0.6 
0.6 



20 
20 



>05 
>95 



11 
12 



Benzoic acid 



2-Methyl-2-propaaol 
Cyclohexanol 



0.6 
0.6 



270 
20 



09 
>95 



13 
14 



Methyl hydrogen 

^i^dimethyUgtuiarate 



2-Mcthyl- 
2-propanol 



(2cq.) 
(2cq.) 



0.6 
0.6 



60 
5 (80 *C) 



>95*) 
84*> 



— -r : ; ; , 7£Z waa ^ ^ otherwi se mentioned, b) The alcoholysis reactioas were 

a) One e^mvalcnt of atoohol i ««* was mcn ,ioncd. c) The yield, were determined by 

carried out at room temperature ui Dcnicnc «»«■ ■ » a i C oholvsis step was carried out in toluene. 

t^r^T^7d^uT. L Uon-LiJ .cc-ncd (22%) >vbcn *c — cue 

at 80*C. 

Table 3. I«olated yield in laciojdzation w tmclohodemzoyl qilomob met^d 

Time of addition 
(h) 

8~ 
5 

1.5 




HO(GH t ) 1 OO.H (9) 
HO(CH t ) l0 CO l H (12) 
C.H.jCHCCH^io^U 

Ah (13) 
CHwCHCH^CH^ClKCH^^.H 

• OH (13) 

a) 4-Dtfiwtliylanunopyridinc. 



3.3 



57 



12 
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Table 4. Isolated yield in lacto.vization dy ttu met irYi^iNTTRo benzoyl aiLomon method 



1991 



Hydroxy acid 
(Ring size) 



Catnlyii'f 
(mo), cquiv.) 



Time or addition 
(h) 



Yield (%) 
Monomer D utter 



HOICH^CO,*! (9) 

" OH (13) 
C a H w CHCH,CH=CH(CH a ) 7 CO.H 

<!>H (13) 



18 

58 

SO 



41 
0 



a) 4-DImcthyJaminopyrulinc. 

the synthesis of macrocyclic lactones. The mixed an- 
hydrides of the long-chain hydroxy acids could be 
prepared in a maimer similar to that used in the ahovc 
csterification. After the removal of tricthylaminc hy- 
drochloride, the solution of the mixed anhydride was 
diluted with toluene and slowly added to a rcfluxing 
solution of dime thy laminopyridinc in toluene under 
htgh-dilution conditions. In this way, nine- to thhiecn- 
mcmbcTcd ring lactones were prepared. They arc 
shown in Tabic 3. 

The results of the experiments carried out by using 
2,3 > 6-trimethvM,5-dmitrobcnzoyl chloride as the con- 
denting agent arc given in Tabic 4. As can be seen 
from the tabic, this acid chloride is as useful as 2,4,6- 
trichlorobenzoyl chloride, at least for the lactonization. 

Finally, the method was applied to the lactonization 
of the scco-acid (6) of DL-2,4,6^trtdemcthyl-3-dcoxy- 
methynoltdc (8). The scco-acid has an acid-sensitive 
dihydroxy enone structure, and it has been shown that 
the compound decomposes easily to a furan derivative 
(7) and 'propionaldchydc on contact with a catalytic 
amount of hydrochloric aeid. te > When the scco-acid 
was eyebzed under conditions similar to those used in 
lactonization with .2A6*lrichlorobciizoyl chloride, the 
desired DL»lactonc (B) was isolated in 46% yield, 
without the formation of the furan derivative. 




Experimental 

All the procedures for the csteriGeations and the lactomta- 
tions were carried out under an atmosphere of nitrogen 
in order to exclude moUluie. The melting points or boiling 
points arc uncorrected. The IR ipectra (Hitachi R-215) 
were obtained in liquid alms or. potassium bromide disks. 
The 1*MR spectra (Hitachi R-20B) were taken in dcuicrio- 
chlorolbrm solutions. The mass spectra (Hitachi RMU- 
6MG) were recorded with n direet-inlet system operating 



at 10 — 30 cV. lite solvents were purified and dried by 
the standard methods. 

Materials* 8-Hyd rosy ecu nolo add was prepared by . 
the hydrolysis of its methyl ester, which had been obtained 
by reducing methyl 7~c1doroformyUieptanoalc with sodium 
borohydride in dioxanc, and was purified by recrystalliza- 
don from methanol. Mp 61 °C (lit, 50—50.5 °C)."> 

1 l-Hydroxyundccanoic acid was prepared by the sodium 
borohydride reduction of methyl 10-ehloroformyldccanoate 
or by the diborane reduction of methyl hydrogen undcenne- 
dioatc in THF at 0 °C, followed by the saponification of the 
resulting hydroxy ester, and was purified by sublimation. 
Mp 65— 67 °C (lit, 65,5—66 °C)."> 

Commercial )2-hydroxyoctadccanoic arid and rieuioteic 
ncid were purified by rccrystallization and distillation, res- 
pectively. • 

2Jfi-TrithlotQbtnzv}l Chhrldo (2). According to the 
method in the literature, 2,4,6 -trie! do roantlinc was converted 
into 2,4,6-lricl\lorobcnzoniirilc, u > wlidh was then hydro- 
lysod to 2,4,6-uichlorobenzoic add.*) The acid was rdluxed 
with thionyl chloride for 3 h. Bp 110— 114 °C/9 mmHg. 

2J3faTti»Kthjte£4i>\UrQbcnv}ji Chloride (3). Puming 
nitric add (4 ml) was added to a cold mixture of 2,3,6- 
triroethyl benzoic add M > (3.3 g) and concentrated sulfuric 
acid (12 ml), after which the mixture was kept at 40 °G for 
30 rain. The reaction product was then poured onto ice, 
and the precipitate was filtered and rccrystaltizcd from clha- 
nol-water to give the dinttro add (4,1 g), Mp 222 °C(dcc). 
The add (1.6 g) was healed with thionyl chloride (10 ml) 
for 12 h at 60 °C, and after die removal or thionyl chloride, 
the crude product was purified by sublimation, Mp 102— 
103 °C. 

2,4 l 6-7yUfihf9'3 f 5*tiintin?bc«zcjt Chlotide. 2,4,6-Ttv 
diloro-3-tutrobenzoic add ,n (2 g) was dissolved in sulfuric 
acid (12 ml) heated at 05 °C, and sodium nitrate (1.7 g) 
was added over a period of 15 mm. The mixture soon so- 
lidified. The temperature was kept at 00— 90 °C for 2 h. 
The mixture was then worked up as usual, and die product 
was reerystallizcd from toluene. Mp 224—225 °C, 2.4 g. 
Tlic dmilro add was convened into die odd ddoride by the 
method using phosphorus pcnt&chloride and phosphoryl 
chlorido and was purified by* sublimation. Mp 150 — 152 °C. 

2 t 4 t C-TTibrvjno*3-nltrobcniajl QtMdt. 2,4,6-Tribromo- 
benzoic add*> (3.56 g) was suspended in sulfuric add (10 ml) 
and nitrated with a mixture of nitric add (2 g) and sulfuric 
add (4g) at 0 — 7°C. The mixture was kept at room 
temperature for 1 h, poured onto ice, filtered, and washed 
with dilute hydrochloric add. Mp 186— 187 *C (from 
toluene); 3.6 g. It was then converted into the add chloride 
with phosphorus pentaehloridc and phosphoryl chloride. 
Mp 120 — 131 "C (from bcnzcne-hcxanc). 

2Jfi-Tribromo*3 1 S*iini(robfnzqyl Cktaridt. This xvns pre- 
pared by the method described in the case of 2,4,6-trichloro- 
3,5-dinilrobaizbyl chloride. 2,4,6-Tribromo-3>dWtrobcn* 
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Table 5. Analytical, and IR data of new acjds, acid chlorides, and ester 



Compound 


JR 




p nillu i /p.i«ji 

X QV IW ^ L> a I Cd } 




ormula) 


(cm- 1 ) 


c% 


H% 




2,3,$-Mc,-4,5-(NO ; ).C ft CO a Il 


1710, 1540 


47.37 


3 91 




(C lfl H, a N 4 0.) 




(47.25 




1 1 . 02) 


2,3,6-Mc 3 *4^.(NO a ) t C ft OOCI 


1795 


44,09 




10 42 


(C,*H.C1NXM 




(44.05 




■ ft 9R> 




1735, 1570, 1550 


26.95 


0.34 


! 8.26 






(26.65 


0.32 


R Rift 


2 4 6-CL-3 5-fNO^.G_COCl 


10-10 1775 


25.10 ' 


ft nfl 


O. J"T 


(CO. N.O.I 






A 
w 


ft < lo , t 

O. 


2 4 6-Br.-S«(NCMC HCO H 


1720, 1545 


20 09 

4 IS. UJ 


n w 

U.JJ 


<\ .19 






(20,02 


0.50 


J • ■ */ 


2 4 &-Br.-£-fiMCMC,HCOCl 


1000 1770 


19 97 


O 91 




f CHBr C1NO 1 


1720 1545 


(19.91 




49\ 


1 4 6-Br J5./NO ^ C CO.H 


10 90 


0. 19 




(C^HBr^O.) 




(10.73 


0.22 


6.22) 


2,4,6^-3,5-^00^0301 


1610, 1775 


10.06 


0.03 


5.96 


(CB^CIN.O,) 




(17.99 


0 


6.00) 


3,5-Klci-2 > 4XNO s ) a G;CO s K 


1690, 1545 


35.65 


3.00 


13.89 


(0HNA-H,O) 




(35.65 


2.99 


13. 86) 


3>Mc,-2,4,6-(NO £ ) > C,COCl 


1760 


35.49 


1.93 


13.63 


(C.H.CINA) 




(35.60 


1.99 


13.B4) 


j-Bulyl 2*mcthylpcntanoa4c i > 


172B 


69.46 


11.69 








(69.72 


' 11.70) 




a) Bp 8S— 89 °q/3Q mm Hg. 



zoic, odd; mp 275—276 °C. The acid clUoride; mp 245— 
246 °a 

. 3,5-Dtmttfyl- 2,4,6 -irinirrubettzqyl Chloride. ),3,5-Tri- 
mcthyl-2,4/^trinUrobcnzcnc (1 g) was boiled with concen- 
trated nitric acid (63%, 60 ml) for 60 h. The evaporation 
residue of the reaction mixture was then extracted with 
aqueous sodium carbonate, and the extract was acidified 
with hydrochloric acid. The add was rccryi rallied from 
water. . Mp 224 — 226 B C, 0.42 g. The acid chloride (phos- 
phorus pent a chloride and phosphor)'! chloride) was puri- 
fied by sublimation. Mp 157—159 °d 

The IR and analytical data or the new acids and acid 
chlorides ore summarized in Table 5. 

Relative Slates of Ahohoijsii' of Mixed Antydriifes. The 
ndd chloride (0.3 mmol) to be examined was added to a 
mixture of 2-mcthy)pcntaaoic acid (37 pi, 0.3 mmol) and 
iriclhylaminc (42 pi, 0.3 mmol) in THF (2 ml), after wlu'ch 
the mixture was stirred for 20 rain at room temperature. 
After the removal of triethylamine hydrochloride by filtra- 
tion, the filtrate was evaporated under nitrogen and the 
residue was dissolved in dichloromclhanc (I ml). To this 
solution we added a mixture of 2-methyJ-2-propanol (56 
pi, 0.6 mmol) and 4-dimclhylaminopyridInc (73 mg. 0.6 
mmol) in dichloromclhanc (1 ml), and the resulting mixture 
was stirred at room temperature. The formation of the 
ester was followed by GLTC by the addition of bromo~ 
benzene (50 ul) as an internal standard. The results are 
partly exhibited in Fig. I. 

Comparison of Sottcnts, The experiments were carried 

out' in me manner described above, except that 2,4,6-tri- 
chlorobcnzoyl diloridc was used as the acid chloride and that 
dicUloromcihane was replaced by the other solvents (2 ml) 
to be examined. The results are summarized in .Table. 1. 

Preparation of Carboxjlic Esters. Carboxylie adds 
(0.3 mmol) and triethylamine (0.3 mmol) reacted with 



Iriclilorobciuoyl diloridc (03 mmol) in THF (1 ml) in the 
some manner as above. After the removal of triethylamine 
hydrocJtloridc and the solvent,*) the resulting anhydrides 
were treated with alcohols (0.3— 0.6 mmol) and dimethyl- 
aminopyridine (0.6— 1.2 mmol) in benzene. The yields 
obtained by GLFQ are given in Table 2. For the isolation 
or the esters, the reaction mixture was diluted with ether, 
washed succcssivdy with 3% acjucous hydrochloric add, 
water, an aqueous sodium hydrogen carbonate solution, 
and water, dried, and distilled. They were identified by 
means of the PMR and IR spectra. 

Prtparation of Lactones, 2,4,6-Trichlorobensoyl (or 

2,3,6- trimcthyM,5-dimtrobenzoyl) chloride (1.0 mmol) was 
added to a mixture of a hydroxy add (1.0 mmol) and lri« 
cthylamiiio (1.1 mmol) in THF (10 ml), after which the 
mixture was stirred for 1—2 h (or 12 h in the ease of 2,3,6- 
lrimclhyl-4,5-dlnitrobcnzoyl chloride) at room temperature. 
After removal of triethylamine hydrodiloride, the Ultra tc 
was diluted with toluene (500 ml) and added under the high- 
dilution conditions to a refluxing solution of 4-dWcthyl- 
aminopyridinc (3— 6 mmol) in toluene (100 ml) over a 
period of 1.5—8 h. The reaction mixture was worked-up 
in a manner similar to that used in the case of the csterifi ca- 
tion and was separated by preparative TLQ (silica gd O, 
Merck). The crude products were purified by distillation 
or rcerystal fixation (Tables 3 and 4). 

8-OtianoUa*'™) A colorless oil; IR 1735 cm* 1 ; PMR 
6 4.20 (2H, t, 7=5.2 Hz, -CH,©-); MS 142 (M), .The 
dimcr;**) Colorless needles (from petroleum , ether); mp 
93— 933 °C; IR 1735 em-»; PMR J 4.15 (4H, broad t); 
MS 264 (M). 

. 1?-UndetoiiatUei"> A colorless oil; IR 1730 cm" 1 ; PMR 
6 4.2 (2H, broad t); MS 184 (M). The dimcr:"> Colorless 
needles (from hcxane); mp 71—72 °C; IR 1730 cm- 1 ; PMR 
d 3.9-4.4 (4H, brdad t); MS 368 (M). 
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IZ-Qttadctanolidt'. A colorless oil; bp 140 °C (bath temp) 
/20 mmHg; IR 1730 cm" 4 ; PMR d 4.7—5.2 (H, m, -CHO-); 
MS 282 (M). Found: C, 76.40; H. 12.06%. Calcd for 
CmH^O,: C, 76.54; H, 12.13%. The climcr: Colorless 
needles (from petroleum ether) ; mp 64—65 °C; IR 1730 cm- 1 ; 
l'MR 6 4.6—5.2 (2H, m); MS 5C4 (M). Found: C, 76.55; 
II, 12.23%. Calcd Tor C„H M 0 4 i C,. 76.54; If, 12.13%. 

tl*-9-OctQekten>12-oliie\ A colorless oli; bp 120 °C (bath 
ump)/l2 rnmHg; IR 1720 cm- 1 ; PMR o 4.6—5.3 (H. m, 
-CHO-); 5.3-50 (2H, m, -CH^CH-); MS 280 (M). 
Found: C. 76.74; H, 11.54%. Calcd for C^O,: C, 
77.09; H, 11.50%. The dimcr: A colorless oil; bp 160 a G 
(bath t«np)/0.3 mmHg; IR 1720 cm" 1 ; PMR J 4.6-^5.0 
(6H, m, -CHO- and -CH=CH-); MS 560 (M). 

2 % 4fi'Tndmtthj^3'defk^mithyf\ol\de (S). A mixture of 
ihc occo-acid lt > (6, 272 mg, l.Ommol) and triethylaminc 
(153 ul, 1.1 mmol) in THF (10 ml) was siirrcd for lOmin 
at room temperature, and then 2,4,6-trichlorobcnzoyl chloride 
(160 pi, 1,0 mmol) was added. After stirring for 2h at 
room temperature, the rcsulUng precipitate was Altered and 
waslied widi a small amount of THF. The filtrate was dilu- 
ted with benzene (500 ml) and slowly added to a refluxing 
solution Of 4-dimclhyIaminopyridmc (732 mg. 6 mmol) in 
benzene (100 ml) over a period of 40 h. The. reaction 
mixture was washed successively with a saturated aqueous 
citric acid solution, water, an aqueous sodium hydrogen- 
carbonate, and water, dried with magnesium sulfate, and 
evaporated. The crude product (247 mg) was separated 
by preparative TLG (silica gel G, Merck), with an ether- 
benzene mixture (2 ! 1) used as the developer, to give .the 
monomelic lactone (8, I16mg. 46%), the dimcr (65 mg. 
26%), and the polymer (21 mg). 

The Mtmomeric Lactew (8)i Colorless needles (from 
dichJoromethanc-diisopropyl ether); mp 123 6 C; IR 3520, 
1723, 1680, 1620, 1225, 1150, 1085, 980 cm- 1 ; PMR d 0.93 
(3H, t, /«7.lHx, methyl protonea of 11-ethyl), 1.2—3.0 
(12H, m), 1.38 (3H, s, 10-mcthyl), 3.15 (H, broad s, 10- 
hydre*yl), 4.80 (H, dd, J=9.0 and* 3.1 Hz, IUmc<hmc), 
6.29 and 6.66 (2H. q, 16.0 Hz, 8-doublc bond); MS 
255 (M+l), 237, 211, 196, 17B, 151, 136, 195. Found: 
C, 65.96; H, 8.68%. Calcd for Cnrl^O,: C, 66.11; H, 
8,72%. Acetate (acetic anhydride and 4*dimcthyIamino- 
pyridine m dicWoromclhanc): Colorless prisms (from dichlojo- 
mcthane-dHsopropyl ether); mp 146-147 'C; MS 29G 
fMi 254 237 225. 211, 196, 170. 

77* Dimtti 'A colorless oil; IR 3450, 1720, 1670, 1630, 
975 cm" 1 ; PM* J0.91 (6H, t, J~7.1 Hz), 1.36 (6H. s), 
1.1—3.0 (26H, m), 4.85 (2H, dd. 7=9.2 and 3.2 Hz), 6 30 
and 6.84 (2H, q. J-l6.0Hz); MS 508 (M)^49l 490 237. 
DiocctatcT Colorless needles (from dichloromethane-duso- 
propyl ether); mp 182 J •C; MS 532 (M-60), 490, 472. 
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